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Abstract. We investigate the effect of the electromagnetic field generated in relativistic heavy-ion collisions
on the dissociation of Υ mesons. The electromagnetic field is calculated using a simple model which
characterizes the emerging quark–gluon plasma (QGP) by its conductivity only. A numerical estimate of
the field strength experienced by Υ mesons embedded in the expanding QGP and its consequences on the
Υ dissociation is made. The electromagnetic field effects prove to be negligible compared to the established
strong-interaction suppression mechanisms.
PACS. 25.75.-q Relativistic heavy-ion collisions – 24.10.Jv Relativistic models (nuclear reactions) –
25.75.Cj Heavy quark production in relativistic heavy-ion collisions
1 Introduction
The suppression of quarkonia states in relativistic heavy-
ion collisions as compared to pp collisions at the same en-
ergy has been used as an indicator to assess the properties
of the transient quark–gluon plasma. Particularly clear ev-
idence for the sequential suppression of individual quarko-
nia states has been obtained from Υ data in PbPb colli-
sions at the CERN Large Hadron Collider (LHC) [1]. The
suppression of the Υ(1S) and Υ(2S) states is found to rise
strongly with increasing centrality, but it is essentially flat
as a function of transverse momentum.
The large b-quark mass and tight bb¯ binding allow for
a clean theoretical treatment of the Υmeson in an expand-
ing plasma of thermal gluons and light quarks. Theoreti-
cal approaches such as [2,3,4,5,6,7] have been developed
to relate the experimental findings to the quark–gluon
plasma properties. Our model encompasses screening of
the real part of the quark–antiquark potential, collisional
damping due to the imaginary part, direct dissociation by
thermal gluons, and reduced feed-down in the final decay
cascade [8].
A reasonable understanding of the centrality depen-
dence of the spin-triplet ground-state suppression factor
in PbPb collisions at LHC energies, RPbPb[Υ(1S)], as a
function of centrality has emerged, with the initial cen-
tral temperature T0 and the Υ formation time τF as pa-
rameters, in our previous work. The flat pT-dependence
has been explained as a result of the relativistic Doppler
effect, which arises whenever the transverse velocity of
the quarkonium differs from the expansion velocity of the
quark–gluon medium due to the large Υ-meson mass as
compared to the parton masses in the plasma [7].
However, the results for the first excited Υ(2S) state
with the same set of parameters do not show enough
suppression in peripheral collisions and hence, additional
mechanisms are required. These should be sufficiently weak
to not affect the ground state, but strong enough to have
an influence on the excited states. A possible candidate
are electromagnetic interactions, which have so far been
neglected in the various quarkonia suppression models.
In particular, the magnetic fields generated in rela-
tivistic heavy-ion collisions at the LHC are among the
strongest magnetic fields found in nature with estimated
field strengths of up to 5× 1015T [9] or, equivalently,
15m2
pi
/e if expressed in terms of the pion mass. The pres-
ence of these exceptionally strong fields is expected to give
rise to novel phenomena during the collisions, such as chi-
ral charge separation [10] in the emerging quark–gluon
plasma (QGP). Hence it is certainly also possible that
they have an effect on the formation and the subsequent
in-medium dissociation of excited bb¯ states in PbPb col-
lisions at the LHC. It is the purpose of this work to inves-
tigate for the first time the small effect of the electromag-
netic fields on the dissociation of the Υ(nS) states, with
emphasis on Υ(2S) since the influence on the ground state
will likely be negligible due to its very strong binding.
In the subsequent section, we first estimate the strength
of the electromagnetic field generated by two colliding nu-
clei at the LHC by employing a model that accounts for
the conductivity of the quark–gluon medium only [11].
A brief recap of the medium’s hydrodynamic space–time
evolution is provided in sect. 3. We then proceed in sect. 4
to calculate the impact of the electromagnetic field on the
Υ-meson wave functions and energies for all states consid-
ered, namely,Υ(nS) and χb(nP) with n = 1, 2, 3, and com-
pute the electromagnetically modified dissociation rates
for all these states in sect. 5. Results and conclusions are
given in the last section.
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2 Electromagnetic fields in relativistic
heavy-ion collisions
We first investigate the fields generated by a single point-
like particle with charge q traversing a QGP with constant
velocity v. Choosing coordinates (x0, x1, x2, x3) such that
the particle starts at the origin at time x0 = 0 and moves
parallel to the x3-axis, the particle’s worldline can be writ-
ten as
Lq(x
0) = x0e0 + vx
0e3 (1)
in terms of the corresponding tetrad (e0, e1, e2, e3). The
electromagnetic field experienced by a resting observer
follows from Maxwell’s equations for an electric charge
density
ρ = q δ(x1) δ(x2) δ(x3 − vx0) (2)
and electric current density
j = vρ e3 + σEq (3)
where σ is the electrical conductivity of the QGP, Eq the
electric field of the point charge, and ei denotes the projec-
tion of ei to three-dimensional space. The QGP is assumed
to be a linear, homogeneous, and isotropic material with
respect to electromagnetic fields and hence to possess a
scalar permittivity ε and permeability µ.
To date, however, the electromagnetic properties of the
QGP – especially the dispersion relations of ε and µ – are
largely unknown, which renders Maxwell’s equation im-
possible to solve. An approach to circumvent this problem
was proposed by Tuchin [11]: The polarization and magne-
tization response of the medium are neglected, ε = µ = 1,
characterizing it solely by a finite conductivity which in-
creases linearly with its temperature [12,13]
σ = 5.8MeV
T
Tcrit
, (4)
where Tcrit = 160MeV is the critical temperature for QGP
formation. In the relativitic limit γq = 1/
√
1− v2 ≫ 1,
this yields [11]
Eq =
q
4π
e−̺
2σ/4teff
[
̺σ
2t2eff
e̺ +
v̺2σ/4− vteff
γ2q t
3
eff
e3
]
, (5)
Bq =
q
4π
e−̺
2σ/4teff
v̺σ
2t2eff
eϕ , (6)
with an effective time teff = x
0 − x3/v and cylindrical co-
ordinates ̺ =
√
(x1)2 + (x2)2, ϕ = arctan(x2/x1) which
account for the system’s symmetries.
Using the linearity of Maxwell’s equations, the electric
and magnetic fields for a heavy nucleus can be obtained by
convolving the point-charge fields with a suitable proton
density nconZ [11],
Enuc(x
0,x) =
∫
d3x˜ nconZ (x˜)Eq(x
0,x− x˜) , (7)
Bnuc(x
0,x) =
∫
d3x˜ nconZ (x˜)Bq(x
0,x− x˜) , (8)
normalized to the nucleus’ proton number Z. The nucleus
is assumed to be Lorentz-contracted to a two-dimensional
slab in the lab frame due to the high energies at the LHC
and Woods-Saxon shaped in its rest frame,
nconZ (x) = δ(x
3)
∫
dx3 nZ(x) , (9)
nZ(x) ∝
[
1 + exp
(‖x‖ −R
a
)]−1
. (10)
Here, R and a denote the nucleus radius and diffuseness
which are given by RPb = 6.62 fm and aPb = 0.546 fm for
lead ions [14]. All nuclear constituents (baryons, partons)
are assumed to move at the same longitudinal velocity v.
Due to the form of nconZ , the nuclear fields retain some of
the symmetries of the point-charge fields Eq,Bq,
eϕ ·Enuc = e̺ ·Bnuc = e3 ·Bnuc = 0 , (11)
e̺ · vEnuc = eϕ ·Bnuc . (12)
Identifying x3 with the beam direction, x0 = 0 with
the moment of the initial collision, and (x1, x3) with the
reaction plane, the electric field generated by two colliding
(identical) nuclei at impact parameter b = b e1 is
E(x0,x) = Enuc(x
0,x+ b/2)|v=+|v|e3
+Enuc(x
0,x− b/2)|v=−|v|e3 .
(13)
The expression for the corresponding magnetic field B
follows analogously.
In this simplified approach, the impact of the colli-
sion on the structure of the nuclei will mostly be ne-
glected, safe for an instantaneous collective longitudinal
deceleration to at least rudimentarily take the effect of
baryon stopping [15] into account: Starting with beam ra-
pidity ±ybeam, the nuclei are slowed down in the moment
of the collision to ystopped < ybeam,
artanh(|v|) =
{
ybeam for x
0 < 0 ,
ystopped for x
0 > 0 .
(14)
For ystopped, the expected peak rapidity of the participant
rapidity distribution is used [16,17],
ystopped =
1
1 + λ
[
ybeam − ln
(
A1/6
)]
+ c , (15)
which is linked to ybeam by the nucleon number A, the
saturation-scale exponent λ = 0.2 of the gluon saturation
momentum, and an empirical constant c = −0.2.
This does not reflect the separation into participants
and spectators in the collision for finite impact parame-
ters b. However, since tanh(ybeam) ≈ 1 ≈ tanh(ystopped)
in PbPb collisions at the LHC, the electric and magnetic
field of each single constituent in eqs. (5) and (6) is hardly
affected by the slowdown.
Also, even if the direction of the electromagnetic field
in close proximity to the nuclei is altered at finite b, the
overall field strength in the QGP is expected to be rea-
sonably well described by eq. (13) and the corresponding
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expression for B. A more sophisticated treatment of the
effect of baryon stopping may in principle be desirable in
future revisions of the model, but is unlikely to lead to
substantial changes in the results.
3 Space–time evolution of the thermal
quark–gluon medium
We treat the QGP generated in the relativistic heavy-ion
collision as a relativistic perfect fluid of gluons and mass-
less up, down, and strange quarks [8]. In this first assess-
ment of the importance of electromagnetic field effects,
we do not want to include interactions between field and
charged medium. Hence, we use an energy–momentum
tensor for the QGP that does not contain any electro-
magnetic properties,
T = (ǫ+ P )u⊗ u+ P , (16)
but is composed solely of the fluid’s internal energy density
ǫ, pressure P , and four-velocity u. The equation of state
is chosen appropriately for a perfect relativistic fluid
P = c2s ǫ , cs =
1√
3
, ǫ = ǫ0T
4 . (17)
Imposing four-momentum conservation, ∇ · T = 0, we
obtain the general equations of motion
1√
|det g|∂µ
(√
|det g|T µα
)
=
1
2
T µν∂αgµν (18)
governing the medium’s hydrodynamical expansion in a
frame of reference with space-time metric g.
We evaluate these equations in the longitudinally co-
moving frame (τ, x1, x2, y) which is linked to the labora-
tory frame introduced in sect. 2 via
τ =
√
(x0)2 − (x3)2 , y = artanh(x3/x0) . (19)
In this frame, the y-component of the fluid velocity van-
ishes, ey · u = 0, while the metric takes the form
g = − dτ2 + τ2 dy2 + (dx1)2 + (dx2)2 . (20)
Inserting eqs. (16), (17), and (20) into eqs. (18) yields
∂µ
(
τT 4uµuα
)
= −τ
4
∂αT
4 , ∂µ
(
τT 3uµ
)
= 0 , (21)
where the second part of the equation follows from a pro-
jection of eqs. (18) onto the fluid velocity u.
Eqs. (21) are solved numerically, beginning after the
passing of an initial local thermalization time τinit = 0.1 fm
in the longitudinally co-moving frame. For a relativistic
heavy-ion collision at the LHC, the initial conditions in
the transverse plane (x1, x2) are chosen as follows:
u1(τinit) = u
2(τinit) = 0 , (22)
T (b, τinit, x
1, x2) = T0
3
√
Nmix(b, x1, x2)
Nmix(0, 0, 0)
, (23)
Nmix = fNpart + (1 − f)Ncoll , f = 0.8 , (24)
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Fig. 1. Maximum medium temperature in a PbPb collision
with
√
sNN = 2.76TeV and b = 7 fm as a function of the
elapsed time x0. The shaded area indicates the local thermal-
ization period following the initial collision. The critical tem-
perature Tcrit for QGP formation is marked by a dotted line.
where Ncoll is the number of binary collisions, Npart the
number of participating nucleons, and Nmix the number of
particle-producing sources [18]. The initial central temper-
ature T0 is determined through a fit to the pT-dependent
centrality-integrated experimentalRAA data for theΥ(1S)
state. For a PbPb collision at
√
sNN = 2.76TeV, the value
T0 ≈ 480MeV is obtained using a formation time τF =
0.4 fm for all six states involved. These parameters are un-
changed as compared to our previous work [7], where they
had been updated from [8] due to more refined treatment
of the relativistic Doppler effect.
Fig. 1 shows the time evolution of the medium’s max-
imum temperature. The QGP lifetime implied by the di-
agram of ∼2 fm is about one fifth of the value experiment
suggests [19]. This is presumably a consequence of our as-
sumption of an ideal fluid which results in faster expansion
and cooling of the medium due to its lack of viscosity.
4 Impact on the Υ-meson wave function
In the current model, the potential non-relativistic QCD
(pNRQCD) formalism [20,21] is used to describeΥmesons
embedded in a thermal medium: The radial wave func-
tions gnl and the corresponding energies Enl and damp-
ing decay widths Γdamp,nl for the six Υ states
1 consid-
ered in the model – Υ(1S), Υ(2S), Υ(3S), and χb(1P),
χb(2P), χb(3P) – are obtained by solving the radial time-
independent Schro¨dinger equation for a complex poten-
tial Vnl [8,7],
∂2rgnl = mb
(
Vnl − Enl + i2Γdamp,nl
)
gnl , (25)
where r = ‖r‖ measures the displacement of the bottom
and antibottom quark, mb is the bottom-quark mass, and
1 In the following, the term “Υ state” will be used for all
bb¯ mesons with spin s = 1 to ease notation.
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Table 1. Invariant mass difference between the s = 1 and
s = 0 bb¯ state for n ∈ {1 + l, 2 + l} and l ∈ {0, 1} [24]. The
symbol j|s=1 indicates the total angular momentum quantum
number of the s = 1 state.
mnl|s=1 −mnl|s=0 (MeV) n− l = 1 n− l = 2
l = 0 j|s=1 = 1 +62.3± 3.2 +24± 4
j|s=1 = 0 −39.9± 1.4 −27.3± 1.9
l = 1 j|s=1 = 1 −6.5± 1.2 −4.3± 1.8
j|s=1 = 2 +12.9± 1.2 +8.9± 1.8
n ∈ {1 + l, 2 + l, 3 + l} and l ∈ {0, 1} denote the prin-
cipal and angular-momentum quantum number, respec-
tively. Since Vnl is implicitly dependent on Enl due to the
energy-dependence of the contained strong coupling, we
solve eq. (25) numerically by means of an iterative scheme.
Including an external electromagnetic field E,B into
the pNRQCD formalism to first order gives rise to two
additional terms in the complex potential,
Vnl = Vnl|E=B=0 − p ·E − µ ·B . (26)
The symbols p = qbr and µ = qbσ/mb denote the elec-
tric and magnetic dipole moment of the Υ state, given
in terms of the bottom-quark charge qb = −e/3 and the
spin operator σ. The magnetic term in eq. (26) acts on
the spin part of the Υ-meson wave function and leads to
a shift ∆nl in the state’s energy [22,23],
Enl = Enl|B=0 − (−1)sδ0ms∆nl . (27)
The shift only occurs for spin projection quantum num-
ber ms = 0 with a sign depending on the state’s spin
quantum number s ∈ {0, 1}. Its magnitude
∆nl =
εnl
2
(√
1 + χ2nl − 1
)
, χnl =
4µb‖B‖
εnl
(28)
is subject to the quark magneton µb = qb/(2mb) and
the energy gap εnl between the s = 0 and s = 1 state.
For the states with n = 1 + l and n = 2 + l, εnl can
be determined from the difference between the invariant
masses, εnl = mnl|s=1−mnl|s=0, cf. table 1. For n = 3+ l,
the magnetic energy shift is neglected due to a lack of data
for these states.
Employing the formalism introduced in sect. 2 to cal-
culate the electromagnetic field of two colliding Pb nuclei
with
√
sNN = 2.76TeV at the LHC reveals that the field
strength should satisfy ‖E‖, ‖B‖ . m2
pi
/e in the rest frame
of produced Υ mesons. This is a consequence of the nearly
exponential decay of the field strength with time, as can
be seen in fig. 2, and the Υ meson’s finite formation time;
the latter is set to τF = 0.4 fm in the model for all six
Υ states considered.
Although the presence of the QGP significantly pro-
longs the lifetime of the electromagnetic field, it still drops
by an order of magnitude between the thermalization of
the QGP at∼0.1 fm and the formation of the firstΥ states.
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Fig. 2. Electric (top) and magnetic (bottom) field strength
at position x = 0.5RPbe2 generated in a PbPb collision with√
sNN = 2.76TeV and b = 7 fm as a function of elapsed time x
0.
The solid lines indicate the field strength in presence of a QGP;
for comparison, the vacuum solution is shown as dashed lines.
The finite conductivity of the QGP sustains the electromag-
netic field, but counteracts its propagation, which is visible at
small times x0. See also fig. 2 in [25] for a similar calculation.
As a consequence, the electric part of Vnl is considerably
smaller than the leading Cornell-like contribution from the
strong force,
|p ·E|
σr
.
m2
pi
/3
σ
. 0.04 (29)
with string tension σ = 0.192GeV2, and hence, the elec-
tric term can be simplified in good approximation by re-
placing the running displacement variable r with its root-
mean-square rRMS,nl, thereby fixing the electric dipole
moment’s magnitude for each state, ‖p‖ 7→ |qb|rRMS,nl.
The root-mean-square can be evaluated neglecting the
electric field term
rRMS,nl =
[∫ ∞
0
dr r2|gnl|2
]1/2
E=0
(30)
due to the electric term’s minor importance for the wave
function. Its numerical value lies in the range 0.2 fm .
rRMS,nl . 1.0 fm, being smaller at low temperatures of the
surrounding QGP or for states close to the ground state
and larger at high temperatures or for excited states.
Comparing the magnetic energy shift ∆nl to the lead-
ing Cornell-like string term,
∆nl
σr
.
m2
pi
/(3mb)
σrRMS,nl
. 0.008 , (31)
it becomes apparent that the magnetic part of Vnl is even
less important than its electrical counterpart. This is ul-
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timately a consequence of the fact that the meson’s effec-
tive magnetic dipole moment 2µb is an order of magnitude
smaller than its electric dipole moment, 2|µb|/‖p‖ . 0.2,
while the electric and magnetic field in the collision are of
similar strength.
The shape of the Υ-meson wave functions should there-
fore be virtually unaffected by the electromagnetic field
generated in heavy-ion collisions at LHC energies. Conse-
quently, the electromagnetic terms in Vnl are ignored in
the computation of gnl and solely treated as a perturba-
tion of the Υ meson’s energy
Enl = Enl|E=B=0
− qbrRMS,nl‖E‖ cos(ϑ)
+ δ0ms∆nl(‖B‖) (32)
where ϑ = ∡(p,E) measures the alignment of the electric
dipole to the electric field.
5 Electromagnetic dissociation of Υ states
Two primary sources for Υ meson dissociation are con-
sidered in the current model: The imaginary part of the
complex potential Vnl gives rise to a decay width Γdamp,nl
accounting for the Landau damping of the bb¯ binding. In
addition, a gluo-dissociation decay width Γgluo,nl which re-
flects gluon-induced transitions from bound color-singlet
to unbound color-octet states is calculated through a con-
volution of the color-singlet-to-octet dipole transition cross
section with the thermal gluon distribution [26,8]. The
damping and gluo-dissociation processes act on different
energy scales [27] and are therefore treated individually in
accordance with the separation of scales in pNRQCD; the
combined decay width experienced by Υ mesons in the
QGP is given by the incoherent sum Γdamp,nl + Γgluo,nl.
A third, indirect contribution comes from screening:
Bound states can only exist for energies Enl below the
continuum threshold E∞,nl = limr→∞ReVnl; if a meson
possesses a higher energy, it dissolves into an unbound
bb¯ pair. Combining all three sources yields the total in-
medium decay width
Γtot,nl =
{
Γdamp,nl + Γgluo,nl for Enl < E∞,nl ,
∞ for Enl > E∞,nl . (33)
In this approach to Υ-meson dissociation, the energy dif-
ference Enl − E∞,nl implicitly defines a dissociation tem-
perature Tdiss,nl above which the meson spontaneously
decays. Due to the electromagnetic contribution to Enl,
Tdiss,nl is altered in the presence of an electromagnetic
field, cf. fig. 3.
The sign and magnitude of the electric energy shift in
eq. (32) depend on the angle ϑ = ∡(p,E), the orientation
of the electric dipole moment to the electric field. An in-
creased Enl monotonically translates into a smaller Tdiss,nl
which in turn results in increased suppression of the as-
sociated Υ state. Hence, the range of results spanned by
−200
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Fig. 3. Meson energies as a function of the medium tem-
perature. Lines indicate the energy values in the absence of
electromagnetic fields; the shaded areas indicate the deviation
from these values for an electromagnetic field strength typically
encountered during LHC collisions e‖E‖/m2
pi
= e‖B‖/m2
pi
= 1
and all possible electric dipole alignment angles ϑ ∈ [0, pi]. The
dissociation temperatures Tdiss,nl are implicitly defined by the
intersections with the dotted line at Enl −E∞,nl = 0.
the two limiting cases ϑ ∈ {0, π}, corresponding to total
(anti-)parallel alignment of all dipoles with the field,
E
max/min
nl = Enl|E=0 ∓ qbrRMS,nl‖E‖ , (34)
necessarily contains all possible outcomes. This can be
used to significantly reduce the computing effort required.
Eventually, the pre-cascade and final nuclear modifi-
cation factors RQGPAA,nl and RAA,nl, respectively, are calcu-
lated from Γtot,nl as outlined in [7]. To reflect the rela-
tivistic Doppler effect in the QGP, the angular-averaging
procedure described therein is used.
6 Results and conclusion
To assess the importance of the electromagnetic interac-
tions presented in sects. 4 and 5, the nuclear modification
factors are calculated both with and without taking the
electromagnetic field generated by the colliding nuclei into
account. The latter case will be referred to in short as the
“field-free scenario” in the following discussion.
Fig. 4 shows our computed results for the nuclear mod-
ification factors RQGPAA,nl and RAA,nl for the Υ(1S) and
Υ(2S) states. Clearly, the impact of the electromagnetic
field generated by the colliding nuclei on Υ meson sup-
pression via screening is negligible: Using the shorthand
ΔRAA,nl =
∣∣RAA,nl −RE=B=0AA,nl ∣∣ , (35)
the observed deviation of the nuclear modification fac-
tors from the “field-free scenario” is ΔRAA,nl . 2× 10−3
for the Υ(1S) and thus significantly less than 1%. While
this is not surprising in case of the relatively stable s = 1
ground state, the much more volatileΥ(2S) state is seen to
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Fig. 4. Nuclear modification factors for Υ(1S) as a function of the number of participants Npart (top left) and transverse
momentum pT (top right) as well as for Υ(2S) as a function of Npart (bottom left) and pT (bottom right) in a PbPb collision
at
√
sNN = 2.76TeV. The computed final nuclear modification factor RAA,nl after the decay cascade and pre-cascade nuclear
modification factor RQGPAA,nl in the “field-free scenario” are depicted as solid and dashed lines, respectively. If the electromagnetic
field is taken into account, RQGPAA,nl and RAA,nl deviate from the “field-free scenario” as indicated by the shaded areas surrounding
the solid and dashed curves. Extent and sign of the deviation are subject to the electric dipole alignment ϑ ∈ [0, pi] of each single
meson; the shaded areas cover all possible configurations. Data from [1] are shown for comparison.
be equally unaffected, ΔRAA,nl . 3× 10−3, which points
to a general insignificance of this mode of suppression. If
only the impact of the magnetic field is considered, the
effect is even smaller, ΔRAA,nl|E=0 . 10−4, which is con-
sistent with our estimates from eqs. (29) and (31).
In summary, the electromagnetic field effects on the
dissociation of Υ mesons studied in this work have proven
to be negligible in PbPb collisions at LHC-Run-I energies.
Since the electromagnetic field strength depends only very
weakly on rapidity, the same conclusion applies to the re-
cent LHC-Run-II where the center-of-mass energy was in-
creased to
√
sNN = 5.02TeV (not shown here).
In fact, according to our tests, it would be necessary
to increase the field strength by a factor of 10 in order to
obtain a noticeable deviation from the field-free scenario
(ΔRAA,nl . 1.5× 10−2 for Υ(1S), ΔRAA,nl . 3× 10−2
for Υ(2S)). Even when considering the inaccuracies of our
current model, this would presumably require the use of
significantly heavier nuclei which is not experimentally
feasible. Improvements in the theoretical description of
the medium’s conductivity do not affect the maximum
strength of the electromagnetic field, but only its lifetime
which barely affects the final RAA results.
It may, however, be worthwhile to investigate the effect
of the short-lived electromagnetic field on the formation of
Υ mesons in the medium and on the corresponding forma-
tion times: The strong electromagnetic field in the early
stages of the collision could inhibit or foster the formation
process of individual Υ states leading to a change in the
initial meson populations in PbPb collisions which does
not occur in pp, where the field is considerably weaker.
We thank F. Nendzig (now at Accso – Accelerated Solutions
GmbH, Darmstadt) for providing the C# program to compute
Υ suppression in strong fields that was used as a basis to cal-
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